Antibiotics that target protein synthesis.
The key role of the bacterial ribosome makes it an important target for antibacterial agents. Indeed, a large number of clinically useful antibiotics target this complex translational ribonucleoprotein machinery. The majority of these compounds, mostly of natural origin, bind to one of the three key ribosomal sites: the decoding (or A-site) on the 30S, the peptidyl transferase center (PTC) on the 50S, and the peptide exit tunnel on the 50S. Antibiotics that bind the A-site, such as the aminoglycosides, interfere with codon recognition and translocation. Peptide bond formation is inhibited when small molecules like oxazolidinones bind at the PTC. Finally, macrolides tend to block the growth of the amino acid chain at the peptide exit tunnel. In this article, the major classes of antibiotics that target the bacterial ribosome are discussed and classified according to their respective target. Notably, most antibiotics solely interact with the RNA components of the bacterial ribosome. The surge seen in the appearance of resistant bacteria has not been met by a parallel development of effective and broad-spectrum new antibiotics, as evident by the introduction of only two novel classes of antibiotics, the oxazolidinones and lipopeptides, in the past decades. Nevertheless, this significant health threat has revitalized the search for new antibacterial agents and novel targets. High resolution structural data of many ribosome-bound antibiotics provide unprecedented insight into their molecular contacts and mode of action and inspire the design and synthesis of new candidate drugs that target this fascinating molecular machine.